Supplementary methods: The calculation of thermal advection follows the procedure used and explained by Holmes et al. [2016] . Thermal advection is calculated as:
where ug and vg are the x-and y-components of geostrophic wind, the bar denotes climatological values, and the apostrophe anomalies. Climatologies and anomalies are calculated based on monthly values (using a moving average with a 3-month window around the respective month) of the detrended time period . Temperature gradients and pressure gradients for geostrophic wind are estimated as difference over 5 gridpoints in meridional and 9 gridpoints in zonal directions (corresponding to 10
• latitude resp. 20
• longitude). Since the geostrophic approximation is not valid close to the equator, thermal advection is set to zero at latitudes lower than 15
• . Table S1 . Overview of the 35 CMIP5 models that are used for the analysis and the respective modeling centers/groups. Figure S1 . As in Figure 1 , but for the multi-decadal trend 1970-2099. Figure S2 . As in Figure 2 , but for the multi-decadal trend 1970-2099. Figure S3 . As in Figure 3 , but for the multi-model median. Figure S4 . As in Figure 2 , but only considering thermal advection T adv as explanatory variable. Thermal advection is set to zero at latitudes lower than 15
• because the geostrophic approximation is not valid there. The details about the derivation of thermal advection can be found in the supplementary methods. Figure S5 . As in Figure 2 , but additionally including thermal advection T adv as explanatory variable in the stepwise MLR. Thermal advection is set to zero at latitudes lower than 15
• because the geostrophic approximation is not valid there. The details about the derivation of thermal advection can be found in the supplementary methods. Figure S6 . As in Figure S4 , but for the multi-decadal trend 1970-2099. Figure S7 . Multi-model median changes of (a,b) incoming shortwave radiation R sd , (c,d) incoming longwave radiation R ld , (e,f) total cloud cover Ctot, (g,h) soil moisture θ, and (i,j) albedo α between the time periods 1970-1999 and 2070-2099 . Note the different colorbar limits. Figure S8 . Multi-model mean correlation between evapotranspiration and near-surface air temperature for (a,b) the smoothed time span 1970-1999 and (c,d ) the binned multidecadal trend 1970-2099. Figure S9 . As in Figure 1 , but for ERA-Interim/Land. Black dots indicate significant correlations at the 5 % level (significance levels where adapted according to Wilks [2016] ). Figure S10 . As in Figure 2 , but for ERA-Interim/Land. Figure S11 . As in Figure 3 (left columns), but for ERAInterim/Land. Black dots indicate that the coefficients are significant at the 5 % level (significance levels where adapted according to Wilks [2016] ).
X -3 Table S1 . Overview of the 35 CMIP5 models that are used for the analysis and the respective modeling centers/groups. Figure S4 . As in Figure 2 , but only considering thermal advection T adv as explanatory variable. Thermal advection is set to zero at latitudes lower than 15
• because the geostrophic approximation is not valid there. The details about the derivation of thermal advection can be found in the supplementary methods. Figure S7 . Multi-model median changes of (a,b) incoming shortwave radiation R sd , (c,d) incoming longwave radiation R ld , (e,f) total cloud cover Ctot, (g,h) soil moisture θ, and (i,j) albedo α between the time periods 1970-1999 and 2070-2099 . Note the different colorbar limits. 
